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[Abstract] Studying protein-protein interaction is crucial to understand the fundamental processes of molecular biology. High-throughput screening, such as immunoprecipitation followed by proteomic analysis, allows for the identification of numerous candidate partners that might interact with a selected protein. However, experimental validation of protein-protein interaction requires conventional cloning and recombinant protein expression/purification, which are complicated and labor-intensive techniques. Here, we demonstrate an efficient experimental pipeline for verifying protein-protein interactions between a bait protein using the example of Odontoglossum ringspot virus (ORSV) capsid protein (CP) and the host CP-binding protein. These candidate CP-binding proteins were identified through high-throughput proteomic and transcriptomic approaches. Using the TOPO cloning strategy, each candidate gene was cloned into an expression vector for the expression of His-tagged recombinant proteins in a single step of an in vitro transcription/translation system. Such expressed His-tagged candidates can be used as prey with the CP bait protein in a co-immunoprecipitation (co-IP) assay to verify their physical interaction. Without the need for traditional protein expression and purification, this pipeline simplifies the validation process and provides a solution for high-throughput protein-protein interaction studies. 2. Amplify the candidate gene. We recommend the use of the ExTaq polymerase, which generates DNA products with an adenine overhang at the 3'-end. 6. Transform the plasmid into E. coli strain DH5α at 42 °C for 60 sec.
Materials and Reagents
7. Grow the transformed bacteria on LB agar containing 100 μg/ml ampicillin at 37 °C for 16 h.
8. Screen the positive clones by colony polymerase chain reaction (PCR) with the T7 forward primer and gene-specific reverse primer.
9. Grow the bacteria in LB liquid culture containing 100 μg/ml ampicillin at 37 °C with vigorous shaking (220 rpm) for 16 h. for increasing the utility of the protein expression kit by 4 times in our screening protocol.
1. Prepare the initial in vitro transcription/translation reaction in a 1.7-ml tube using the Expressway TM Cell-Free E. coli Expression System (Table 2 ). Each recombinant protein was expressed individually in an independent reaction with its plasmid (1 μg).
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5 3. Apply the feed buffer (Table 3) to the initial reaction and gently mix for several times by inverting the tube. 
